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[§^AHW] 1. fief/H-SAIIA1(ES)_1S 
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1020020085164 #^ 2003/5/15 

oi^^>t^ ^fsi-i- ^-iiAi 7i jl ^°1^K 

^ H31*l i^-e^K Shallow Trench Isolation)^ °l-§-tb :£*>£-3 

^4 ^^=. 7> ^rflsl^ ^ ^l*>7l $|«H ^3 *m 

oil *}5j^v£. ^ 1 *fl^-f- ol^^^ B^^l ?^2] 7]^ oil 

-£ 3 
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1020020085164 %% QA- 2003/5/15 

°]v]x]&*\ei\ m3Q*l ^Hr^ 1 ^ ^wj-^j {Method for forming trench isolation 
layer in image sensor} 

-£1dtt Sla^l °1 *1*14H<*IH ^-*H^ £AltV 

30 : 71^: 31.: p *§ *\)*\^ 

32 : H^l^l 33 : »1 2 ^^^^^ 

34 : ^1 1 ^fl^^l- oj^^og^o^ 35 . p o ol^<y<^^ 

36 : deep n" ^1^^^^ 37 : tIHh 
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2003/5/15 



38 : 711 °|H 

w o v, ?HH ^fl^^l- ^l^^^^^- 2^]S. <§^«H <?]^€#^ ¥SKcross talk)^ 

<12> ^ y ^o. S) olu]^^i^£|- ^ ^-*(- ^ ^-(optical image)* #71 ^IsS. ^^l?] 

^ tiVi^l 41^1-5. °1^°1H #*r^i*r(CCD : charge coupled device)^ 7fl7fl^ 
MOS(Metal-Oxide-Silicon) Tl^AjE^} X\3. nfl-f e^tr <q*H 7fleH7V 

^sflA]E^l x-^sqji °1^^ i^l^, (Complementary MOS) ol^l^H^r ^1 

<H 3] 5.( control circuit) ^ ^ S]S.(signal processing circuit)!- a> 

CMOS 7l^* ol-g-^-cx) 5).^ MOSS ^1^1- o)%& o]^}^ 

#^ (output)* ^#*Kr ^-8: *fl-§-*Rr ^*Hi=r. 

<i3> CCD(charge coupled device)^ ^ y o v ^°l 4^r^ #^4i2.7} , o}ia 

*3 ^ ^7> ^-^ol 4*Hr}jL Alny- ^S^l^i ^St CCD ^j^H 

^(One Chip)sl-7V ^sl-tHr ^ ^] ^ «}, 

^-4^7] ^J±-*r°la.€r(sub-micron) CMOS *\}2i7)^ o] 
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n 1020020085164 °^\: 2003/5/15 

-g-tt CMOS ol*]*l^o] ^T 1 ^^ CMOS °M*1^H^ ^ s\-± 

(Pixel) vfl4| o_t=^ 3^*1^ ^$\$ *&*\°-£. US. 

Wr ^ff^ o] v] ^ ^S>7fl S\^}, CMOS ^12:71^* ol-g-*>H^ ^ ±3.5. 
^JL 4^3 ^rS. 20711 ^SS. 30~407fl^l oli37} ^ CCD «1 «fl ofl 

<w> ila^ CMOS 1711 °1 i £ t}ol_2_j=(p D )3f 47ll o| n ^ M0S j= ^fl 

^l^Ei^ ^sMKUnit Pixel)* £^1*1 SJ^SS-H, ^Sr* A $ A 3 

H4°liH2l, i£4°l£-^(PDHH ao>^l #*ls}l- #^^^^^(FD)-2.S. 
^-^*>7l H^liElOTx)^, 1-^^^^^Sl ^^11- ^ 

(Rx)4, ±± zkS.*] (Source Follower Buffer Amplifier) S}^ — a}- 

ol«. H^fl^liBKDx), ^ (Switching) <$lk^ ^elR 1 (Addressing)^ ^ ^ 

^ H^^I^eKSx)^ ^^4. ^ sl-i #^JL(0utput Signal) 

1- ^-i- ^ ^S^r JLJ=(load) B^1^7 r oi^c-fl uI^a^o] 014. 

<15> ol2f olnlxl^-]^ ±^S\3i v)a]]s[S\jl ^ ^MH4. ^ 

31 S., olnl^AjlAl^l A>-g-5l^ J-1S.O} ^^^o. o.5^1^ 0.3/raiS. #^Rr ^Ml^H 
°>}-&tf, 0.18//nrg- i*Hl cfltV ^1^51 Jl cn^. 

<16> ol<4 ^-o] olTnl^^A^ 7 > nl^l^>7ll S]^ ^oHH-I- ^"^Hr * r i4*r4^ #3 

EL7]9\ <y^ifi^ #3 #^r7fl £H a*l, S)5L-|- ^*Rr ^^<& 
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V 1020020085164 %^ <H4: 2003/5/15 

<17> 0144^4 ^^^ofl^ SS^oliE;} ^S)o) o^t-fl, #4^14 3.7)7} 

^o\7]7]) 4^ 44 444 7fl 44. i£rfol^.c^ o} ^ ^a^ 

#44» ^^oii 4^44 4444^1 °]-§-*m ^A^is.^, «h 4*u ^3 

^ #44^ 6 <J=£- olnl^AjiA^ cfolvfl^i ell 44 4 3^44 <34°1 &4. 

<18> Cfol^nl eflO]^]^ 444^44 ^jtfl #^o) ^4^- ^ 54 ^ 444^4, 4 

°144 31447} £l4 # ^ Ji4 4 4W °144 44°1 7F?44. 

<19> ol^^^lA-lollA^ Cfol^ul el] O] ^11- ^ 7 >Al7)^ ^0.3.^ ^5^7H7> $1* aI 

^} ^4, 1"^ 44^4^0)4 7fl3flA]^^l- #^4 71 «<HM c^. olpl^^Ai^] 
^ iMCfoj^coflA^ ^Aj^ ^"447}- f^W^S 4^4 ^ 44*1 4^°fl 4~§- 
4^4, OH fS^^^S] 7fl35flAl^i7l- 4*^ #-5}t$o]) tfltb 4*3"^ £ 

4^4 T^jTfl ^Cf. OH- 6>Efl ^44 1# 42:44 ^>#§>^ 4^4 £4- 

<20> [^44 !] AV = AQ / C 

<2i> ^4 ^ 4244, C7> 444 44 ; &(AQ)°1 4^451 444 €$HKA 

V)4 37fl 44. ^, s.ia» i£4°l-£-^44 ^44-7} f-3.fjSH+<8 

°1^44 °1*14*II^HI AV-g-Sl^dl, 07} 444 

44*!KAQH 444^ s.^:^ ^44B B€4^4«- t^^Ht 44 7}^^ o] 
44^144 4°H4 4447} ^7>tb4. 
<22> 44^°! ^^av^o^ 7fl3flAi^^i- 4^444 4*114, H^4 H 314^4 
4 ^ S^liEife ^4 ^(depletion mode) NM0S H 44^41- 4-g-44. ^4°1±L 
B*ffl4^44 -14B ^44^4^ NM0S H 314^444. 
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1020020085164 #^ ^^>: 2003/5/15 

<23> H^^l^S o]^c^^l HSfl^3f] e^J H^liEH^b 

LDD(Lightly Doped Drain) ^» 3-§-*>*l s\B.S., H^^^ H^^l^Bi^ TlM 

B ^ 335 B^l^^l TflolBSf A>ol^ ^(Junction) « a] Eji7} 

*H-7^ = eHB B^^liEi# n^tt ^ °H*1^a-^ cfo|qiBj efl 

<24> BM^^ £2) #7) B^^liB^ 

<25> ^S^H-^^ -g-^* ^7>A]^ CHvflPl eflol^l- ^ 7 >Al7]^ 

<26> o^x^A^} tfMl^-S)^ ^MHH^ iS^-o]^c <#x\ 

nfl-g-oil 91% ¥^l-(cross talk)^°M ^£^7} ^*Hr ^7} 

<28> Slt^r ^J^^H iSCf°l^-^4 B^i^l B^^l^EKTx)!- # 
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1020020085164 #^ 2003/5/15 

«8^*Rr 3-f , ¥^^2f 5)-^^-ol £-*113* 51*1 *>7) flfc ^ 

<29> olsq-^ A>%V^- £ib# i£cH p/n/p^ ^£^0]^.= 

S. ^-fS.>H, P + 71^(10)^1 ^1^^^ p^ oflsmilH jI, P^ 

a^dD^lfe- $ & B^l^l ^SSl i^Bl^C 12)°1 *§^=)°1 

<so> at!:, p^ <=H1^# SL^dlH^ B€^*l H^^l^B^ 7fl<>lB^(13)3l- 7))°]B. 

##(13)3 ^ofl i^ol^(i4)7l- &t)-. 
<3i> p ^ 6fl 3^^(11) vfl^-ofl^ n" ^#^^(15)^1 S^ui, o] n" l"£-§-<^ 

(is) p ^ *\}x\^ai) s.^ *HMife p° #^#^^(i6)oi p*§ 

°fl 3*1 #(11)4 ^1 p/n/p 3 l£cf°l^^t ^*>JL 
<32> ^7]^ ^aj. ^. ol 4o]ifl^ efl^lx)^ 7j-if i^*>7l «fl n" 1:^1-^^(15) 

SH!# ((DSi SR^S. SA]^)o]u|. ^M§3l^-((2)>£ 3*1 ^)7> #^Rr 
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1020020085164 #^ U*}: 2003/5/15 

<34> £ «vx| o. ^. 7l ^ ^efl^ g^-fr *W^}7] ^^S, cf<>l^ dl^l^m 

*>7l $^*}5q, o]^og^^ o. 2 #3lS 

<35> ^71 *V 5L?4^ ^§>7l B^^l^Sf <^#^ H^l^ 

7> ^*fl olol^^lA^ ^tij-igafl ^^l, 7]^: ^ 0 H1 ^^^>5)-^ ^ 31^ 

sf^t- *Ml5- ^*Rr #31; ^T^B] ^ ^ ^ ^-g- ^71 

B€*1^7} XI 1 ^ ^71 ^*\^t]7} Xl 2 ^ofl 

^7} SflS.^^ ^ ^71 ^SjAfcg^.g- sflE^*>Jl ^-7] 71^1 B^l*- *§>S*Kr #31 
; ^"71 H 31*1 Si ^5|lol^# ^^Kr #7j|; >S-7l XI 2 °j<^ P>^S>Ji ^-71 

XI 1 °J^2l #7} H€*l^ ^#^1 i^Ui^ll- ol^-*V JL^-H^ ^ ! ^ o)^- 

*I^Rr #31; -8-71 XI i 2? XI 2 <^£] H3I*1 #7] i 

XI 7^1-^ #31; #71 XI 2 Jl #7] *j| 1 ^^o) ^- 7l H^l^^ 

*1#* #*>*r 7^m^# ol^^V 7^H^ ^ 2 c]^og^« ^ 

*}tt #31; ^ #7l XI 1 ^ XI 2 ^^31 4V7I B3!*l ^^#5- nfl^Rr #311- 
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1020020085164 ^*>: 2003/5/15 

<36> ^-gr H^*l ^(Shallow Trench Isolation)^- e| 

^«o V ^°11 ^rtb 7 A°\A. ^-gr 0.18//m 7l#^- iE^NH =L 0 1*}4 
<37> el*}, ^v$o) 4?i5}±r 7]^oM^\ ^Al-g; 7>^1 7>7> £ ^ ^ 7 1#3 

<38> J£2a ,£2e^r ^ 4 <£^A]a\]o)} n}^ ^.g.^ yj-^ o. £ a] *V ^ 

<39> £2a0l1 tl}<4 p + tiV^^l 71^(20) ^oH] <Hl4^iI ofl 

s)#(2D* ^a^t}. p ^ ^^^(21)^- A>-g-t5Kr °l-fHr 3**1) , po^^ol 
^7fl£}5.S iScfo]^.^^ (Depletion region)^ 3.JL ^7>a]^ ^ 5£<>| 

^-^Vl- 2.0.71 3t£4°1^4 ^(ability)^: ^7}X\^ + ^4. ^fl , p t§ ofl 

4#(21)4 Jl^iS] p +7l^;(20)# ^TflSl^, o]°-*}^ ^^(pixel)S ^} 

7} ^^7} o] ^} 7 1- f^l (Recombination)^ nfl^ofl ^*}4 

^(Random Diffusion)-!: #^1-4 ^ 7}^ ^ $14. 

<40> 4^S., P^ ^1^#(21) ^°\] 3] ^sj- 4(22) 4 ^ = ^^^(23)^. ^ s 

4^-, sfl:E.;g§}-4(23) ^H] 1 #^(24)-i: i^^j-i: °}^} 

^}^€\^o] <^o3o] tH 4^^(22)4 = €51-^(23)^- ^T^Kr srflEi 
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m 

K 1020020085164 #^ H*}: 2003/5/15 

^ aj-^-g. -g^sH 6j| 3|^(2i)^- ^#Al^lcf. 1 ##*K24)# ^7^} 

3fl £1^51-^(23)^- Aiz}-D>i3.5. ^#(21)^- ^zJ-*M 

nvol *fl^€ B31*l ^^W. 
<4i> ^2b«\) £^1^ wl-sq- ^ol ( ^-^^-^(step coverage)^ -f^t* 

TEOS(Tetra-Ethyl-Ortho-Silicate) ^3^(25)^: 71^^^^] TEOS #5)-^(25) 

^ ^oH^S* ^^HrC-fl ol^-^rf. ialH^^Mr ^^s) TEOS #3^(25)^ # 

<42> £ ^<HH^ *fl^# °]-&^<$<$^ Jioflui^l ol^<yw 0 l-^ol A)~g-£) 

<43> cf-g-jo^. j£2c°fl 3£Al€ ^-ol ^01^^(25)7} ^1 2 

#W(26)* ^, ^#/^^* #*fl ^1 2 ^-^(26)^ i^^r* ^l^^H 

«a^§£- H^(Bn)^: °l-g-3H, 6.0 >10 12 ~ 1.5 >40 13 cm" 3 2\ £^(doze)^^ 150 - 
250 KeV^ oj^og^ui^S. ^l^^. °] nfl ±%3>\ iHzKtilt H 3 ^(rotation) 
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\ 1020020085164 #^ 2003/5/15 

<45> o]^-sV jiofluj^l ol^og^o. o]^^ojp^ H7 ^ nli^eK}(mis-align)5q53^: 

°H #>S<S«H tfltb o]^r°J (blocking) ^£1^5^(23) ^ *ll 2 

^BV(26)ol ^4. 
<46> cf -g- , £2cH w>^o] ^ 2 ##^(26)* 3*1), ^B^l^ 

<47> ^2|1o1a^|(25)1- ^171*>^1 ^d^fHl, 3 ^^-(28)^: ^ofl 

-f-*fl *ll 3 #^(28)^ ^ ^flTl^H ^ B.®*}^ °m4r 

^lflcf. U^HHH^ 3 #^(28)# oj-g-^ oja]. H^^liE-^l- 

<48> o]d\x\ t *fl 2 ^i-f- ol^°a^^(29)^r H^^l ^ ^ ^ofl 

^^?3:4. *fl 2 ^^^(29)^ a-^CBn)* 6.0 HO 12 

cm- 3 2] i3(doze)^=2} 40 KeV^ °1 ^1 M ^1 S ^S^, ^2:^ ^ 

^Afz|( t ilt)3|- s^Crotation)^* 3-§-*M ^r s S€^-. 

<49> ^^aH1o)1 ^ 1 ol^-og^rf (27 )^ o]^ ipgj.^ 

A o Vo lM- ¥€^^-1- tt o v ^l*>7l ^fV 4iH 0.5. ^^M, *fl 2 ^ ^§0] £-^0} (29)^ ^ o. 
^3=^3^(30)4 ^51)^(21)^ ^^^1 ^fl^Rr d^(Dark source)^ 
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! > 1020020085164 #^ 2003/5/15 

^ ^(crystalline defect)* oH^Uffl*!^ ^M?l7l ^sfl *g 

<so> olo|^ ; £ 2e°ll £^1^ *}&tfk<>\ *fl 3 ##^(28)* aflTlt!: ^^^(30)(ofl 

S 4^, ^^s^iLS ^-^ SlW^ #71 ^^(30)41 

^ €^^(30)* 7fl<d^H ^^M^l sfl^3W23)* ^71^ 

STI 2l*r ^7>€-e]B> ^o] ^^cf. ^^Aloflo)lA^ B« 

^7l^^l ;£<£ol 0]^^^^, oJh>?§ B^^1^E^7> ^^MH^r p-€(well) ^ 

°J(chain) ©l^^^H o^ fl ^7}^ ^7l^<?l ^^o] o]-o^^rf. 
<si> £3^ <U^]o)M 4^ *§^€ ^>^-el^-# 3-§-*r$* 34" , ^2fl7l^ 

2} *WKr Sl^tr p+ 71^(30)^1 

^1^1^(31)01 ^^SlJI, p^ oflSj^ S^Ol)^ ^7>^e)l- ^tr B$*l ^S^l 4l7> 
01^^010^(34)4 ^7f^-el *V<2] ^^ofl ^ 2 ^i-f- ©l^<y°j^ 

(33H *r $J4. 

<52> je^t, p ?g ofls)^ 5.^(31)<flfe B^ffl^ B^l^i^l 7lHH3l^K38)4 TflolH 

^■^-(38)21 ^ol^(37) 7 > *§s§£\o] SX^-. 

<53> p *g 6(|3q^(31) tfl-^ofl^ Cfol^nl fl]^^ J±#*fl^M n" ^#^(36) 

°1 ^1^(31) 3^1 Sl^, n" #£#<S3(36) tfJfs]- p t§ 6\] b) ^( 31 ) S ig 
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p° 1:£#^(35H p^ ^l^)#(31)3l- p/n/p ^ 5LSi}°] £J= 1- 

<54> o}7H, ^^§1 *|) 1 ^^^^^(34)^ ipSj-^ 

3 ^ 2 *l|^2i# ^^^^^(33)^- 2^(32)4 ofl^(3i)cq 

<55> m}-^ <go. i^sl ^(Shallow Trench Isolation)* <>l-g-fb ^>^-S] 

^IMH W £ ^ Vt 3£- 0.18/mi 7l#* Ifs}^ ZL ol^>cq 

<56> g:^ igj-t^ X|s.^ o]p]X|^ ol^ofls CCD(charge coupled device)^ 

<57> ol^-oflA^| ^rgtr ^r^r ^-ol Jg. ^ o. ^-*v -£[ X| <rj) ^ 3^ Sb3 

5)^ o^jl, £ 71^^ SJo^j ^cq q,^^ <^ 7>xl 

71] 5^ 
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1] 

^-71 H31*l£] ^i°l^* *8 ^ *m #31; 

^-71 31 2 <3<3* v}^*\5l s$7} 31 1 ^-71 H^l^l^ 7-1 #31 5131 u) ^1 # 

°l-g-^ JL^S^l 31 1 *im ^l^^^^^^r *g ^ *m #31; 

^71 31 1 ^ 31 2 <^S1 H31*1 ^€ ^"71 ;MI°H* 3l7^Kr 

#711; 

A J-7l 31 2 ^^-i: n>^^§V31 ^7) 31 1 #7l B31*l<3 7-1 

^ 7i3lM^« Ol-g-tb 7l^£Sl 31 2 ol^-ol^^^. t£s$^ #3); ^ 

^-71 31 1 ^ 31 2 °§<*i3 ^>7l H31*l ^» ^<3#5L 31^Hr #31 
1- ^*Rr olul^l^lA-1^ e^a] ^>^Sl^- 

2] 

3U%M1 SH*!, 
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^7] *H 1 *fl^# ^-^oi^o^ 150 - 250 KeVSl o] ^ <y d\) u-j x] <*). 6.0 >10 12 
~ 1.5 HO 13 cnT 3 ^ 3* S-^^-S ^ oH*l^U1^ B^l^l 



3] 
4] 

^cM 2 ^ll^^l- o]^«ycg^ o. 40KeV ^ o]^<yo]lui^^ 6.0 >10 12 cm" 3 ^ 
5] 
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[^^J- 6] 

#7] ^h*^ teos -a-^-^-a- °]-§-^h 
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